Introduction
The advanced scenario of the wall conditioning and plasma fueling/heating in existing stellarator experiments resulted in achievements of new improved operation modes [1, 2] . A high ion temperature mode (high T I mode) has been observed for neutral beam heated plasmas in CHS Heliotron/torsatron [3] . The high T I mode is characterized by a high central ion temperature (up to 1 keV) and is associated with a peaked electron density profile produced by neutral beam fueling with low wall recycling. The ion thermal diffusivity is significantly reduced (by a factor 2-3) in the high T I mode plasma as compared to the L mode plasmas [3] . The strong magnetic field dependence of the central ion temperature and gradual increase of it with increase of the NB power (above the power of 0.35MW) has been observed.
It is an important issue to understand what causes the improvement of ion heat transport in the high T I mode and in particular to compare the data with the theory prediction.
In this report the results of the neoclassical theory prediction for the ion thermal diffusivity for the high T I mode plasmas of CHS are compared with experimental data. The ion thermal diffusivity was taken as a sum of tokamak-like symmetric term and asymmetric helical ripple term (electric field effects are not included). The helical ripple term was calculated on the basis of new approach developed in [4] .
Helical ripple transport in CHS device
It is well known for stellarators that asymmetric neoclassical losses can exceed essentially symmetric losses at low collisionality regime (see, e.g., [5] ). At present a number of analytical and numerical methods have been worked out to analyze this question. We used the method proposed in [4] for investigating the 1/ν neoclassical transport. In this method the neoclassical transport coefficients are calculated by integration along the magnetic field line. Such integration takes into account the particles trapped within one magnetic field period and those that are trapped within several field periods as well. If the magnetic field is originally available in real-space coordinates calculations can be performed without a field transformation to magnetic coordinates. In accordance with [4] the energy flux density (averaged over a magnetic surface) can be presented in the form: 
. (3) Here, f 0 is the Maxwellian distribution (as a function of the particle energy w and the magnetic surfaces ψ), v T = 2T m is the thermal velocity, ρ L = mcv T /(eB 0 ) is the typical Larmor radius, A(z) is the quantity related to the collision operator, R is the major radius of the torus, ∂f 0 /∂r is the average normal derivative, k G =(h× ×(h⋅ ⋅∇ ∇)h)⋅∇ψ/|∇ψ| is the geodesic curvature of the magnetic field line (h=B/B). The integral over z in (1) is general for any magnetic configuration and corresponds to the integration over w. The characteristic features of the specific magnetic field geometry manifest themselves through the factor eff ε , where eff ε is the effective ripple modulation amplitude. This factor naturally takes into account contribution to the 1/ν transport arising from all classes of trapped particles, i.e. particles trapped not only within one magnetic field period but also within several magnetic field periods. Formulas (1)-(3) are further applied to study the 1/ν transport for two specific magnetic configurations of CHS: standard configuration corresponding to R ax =92.1 cm and drift-orbitoptimized configuration (R ax =87.7 cm) [6] , where R ax indicates the vacuum magnetic axis position in the ϕ=0 plane. The magnetic field produced by helical winding current was computed with the use of the Biot-Savart law. Calculations were performed over the interval L s corresponding to 250 magnetic field periods. Figs. 1 and 2 illustrate results of these calculations for both configurations. (by a factor up to 2) than that for the standard stellarator. These results are used below for the comparison with experimental data. For the drift-orbit-optimized configuration the eff 3 2 / ε value turns out to be approximately by factor of 10 less than for the standard stellarator. As pointed out in [6] this configuration is very close to the omnigenuous configuration and must have improved confinement of locally trapped particles. Our results show that the 1/ν neoclassical transport for this configuration is improved by approximately one order of magnitude in comparison with the standard stellarator.
Comparison of experimental data with theory prediction.
The high T I mode for CHS was observed and studied up to now for standard magnetic field configuration. The ion heat transport analysis has been done at t=90ms by using data of profile measurements (T I -CX spectroscopy, n e and T e -YAG Thomson scattering).
The theoretical value of I χ was calculated as a sum of symmetrical term [5] and helical ripple term (formula (1)) by using T I and n e profile measurement data and results of calculation of eff ε (Fig.3) . This is justified because in the high T I mode the ion collision frequency corresponds to plateau or low collisionality regimes of neoclassical theory. Fig.4 shows the radial distributions of normalized values of the ion collision frequency The neoclassical theory also describes pretty well a general trends in dependence of the central ion temperature on heating power for high T I mode at B=1.86T (Fig.6 ) (the 1/3 of NBI power P NBI was used as the ion heating power P NBI-I . on this Figure) and on confining magnetic field ( 
Discussion
Comparison of experimental data on the ion thermal conductivity in CHS device with the neoclassical theory predictions showed that the "best" high T I mode discharges (with the highest ion temperature) exhibit nearly neoclassical behavior at the most part of plasma column. Apparent discrepancy near the plasma center (the theoretically predicted value is larger than experimental one) may be a result of large uncertainties in determining of ion temperature gradient in this part of column and underestimation of experimental value of i χ .
The neoclassical theory described rather well the slow increase of the central ion temperature with NBI power (T I (0)~P 0.264 as compared with experiment T I (0)~P 0.25 ) and linear increase with confining field. It looks like that in the high T I -mode CHS entered marginally in the regime of the neoclassical ion heat transport at central ion temperatures exceeding ~0.6 keV.
As it was pointed out in [3] , the central ion temperature is sensitive to wall conditions. If the low wall recycling is attained and particle balance is sustained by NBI central fueling, the well-peaked density and NBI power deposition profiles are obtained. Altogether with improved ion heat confinement, this results in getting of well-peaked ion temperature profiles with high central temperature.
It seems that plasma-wall interaction still plays an important role in a small low-aspect ratio helical device CHS. One can suggest that the high T I mode can be obtained much easier in the LHD.
The phenomenon of improvement of ion heat transport in the High T I mode of CHS still needs better understanding. In this view it is interesting to achieve this mode for drift-orbitoptimized configuration of the CHS where the neoclassical theory predicts the central ion temperature up to 1.5 keV with the same NBI power as it was put in the standard configuration (≥1MW).
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